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(57)Abstract: 

PURPOSE: To prolong the life of crucible and improve the yield of a single crystal by forming a 
B203-containing layer on the surface of a crucible, putting a molten liquid into the crucible and 
solidifying the molten liquid from an end of the crucible to effect the growth of a compound 
semiconductor crystal. 

CONSTITUTION: A layer containing boron or a boron compound is formed on the surface of a 
crucible and the layer is heat-treated to form a layer containing boron oxide on at least the 
surface of the layer. A raw material (e.g. polycrystalline GaAs raw material) is charged into the 
crucible and melted by heating to form a molten liquid. The molten liquid is solidified from an 
end of the crucible to effect the growth of a crystal and obtain a compound semiconductor 
crystal (e.g. GaAs single crystal). The oxidation of the crucible can be prevented by this process 
to prolong the crucible life. The wetting of the molten liquid of the raw material to the crucible 
is prevented to suppress the generation of polycrystals. 
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[0 0 0 1] 

KIS±©3PJffl^»] GaAs> GaP> G 

aSb, InP, InAs, I n S b§©III-V«Ht£ 
«g¥#f*£3* CdTe, CdMnTe, CdZnT 
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[0 0 0 2] 
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n S) . (Gradient Freezing ffi) , Sifi^U >y 
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l^ftuoTB. O3 fctfK, 
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7-300385 

4 
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§ i b^*#i*^ B B a oi|jS^s 0 
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ftfr 1 ofciE«0*b^¥»(*£il©!!l3&£ffio 

(19) 5o{^ffit««trcSoso(rn:sttT5ffi 
©iMb***©***'. 7 0 w t »* t < a e 

0wt%ttT, iD»SKtt50wt%tt"F, Owt 
%W±T*fcS c i:^^fc-r5±fB(l) ~(18)©V>-f ti 

<r 1 -D\am(D\t^^mm^B<om^^ 
[0022] (20) ^mmm^fcmfo^i 
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1 (21) So^ffit^LfeSOrtSPK:, 

~(2o)©^-rn^ 1 otB«©fc^¥W(tt8a0»3fi 

[0 0 2 3] (2 2) SOffgffiEJftffbfcStf, III 
KtE*. IVfi^f^ V«7C*, HI flOT^O^b^ft, iv 

K7as©{k^»Rtf/xevfli7c*o<b^«*^f s 
c t^a^-r s±!BU) -(2D©^-rn^ 1 octets 

(2 3) ±E(22)E«OIH &rt.mt>\ AIXBGa-e 
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[0 0 2 4] (2 5) ±E(22)£IE©IVBE7C*ff» S i 
T-feSC kSr^atf S±E(22)E«©<b^ft¥»f«S 
B B B ©iiiB^So 

(2 6) ±E(22)IB«OIV«l7fiSOfl:^*^ s i£D ^ 

50 2)fB«©{b^t)^«^ B 3 B ©Siji^S 0 
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[0 0 2 5] (2 7) ±fa(22)f5«©V8t7C^tf, 
(As) X«« (P) ■C*5Cfc*Wfllfc , t* ±15(22) 

(2 8) WiBvaiTciROft^UWSfcft*^ ^*WC«iE 
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^^i:1-?»±fB(25)f2«<D<t^**^ B a B ©ii^ 
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[0 0 2 6] (2 9) SOlf*iB(C«*bfcJiO*ffiO 

III fflSTClg, HI «E7C*©{b£ttU IVfflSTG^ IVKtG* 

ggJKDrtgU 0 tfi^C t^tmi:-r?»±lS(22)~(28) 

(D^tnfr i oictaaofb^^ssf^iiwiiasfife. 

[0 0 2 7] (3 0) Bfl««ta«t*50tfaffi» 

ft/smclSfb**!!?*^^*/!*^**^*^ 

fct*±IB(l) ~(29)©^nfr 1 OlCf2«©{b£fcl¥ 
(3 1) SOtfrtffilCWt*^**^*'*"***^'* 1 ' 

fern, «ffxa:e**rx*H»T?£fi* r^air 5 c t 
*»«i:-r*±iB(i) -ooo^-rnfr i -DKHzwoit 

[0028] (32) mit*vm*^irm<D*ftm 

jgfrO. 5wt%ttT, »SL<tt0~O. lwt%> 
«};•)$?$ b<tt0~0. 0 2w t %<DiEB£&5<fc'5 

fip»fc1-*±i2(i) ~(3l)^^-f ftfr I olclEKO^b^ 
«iH**S B B B ©lJjim 

[0029] (33) m®m<tm<t^¥m&&&* 

W£t%rclb<D%"Dl£K.1S^X. 7kftm&W0. 5wt 
%UT» »£b<tt0~0. iwt%, i^SL<li 
0-0. 0 2 w t %OKBO»fk* , !'«*^t5l* 2 

5 otaM m t a z. t ttmm 1 1 %> itsmmm^ 

[0 0 30] (34) sotfotfllff, #n;/-Ml-5 
y (xay7'r>-A-4-^) , 7/l/5-*\ *Jfr?=. 

[0 0 3 1] ±12(8) C6^T, IMSfcfi^t*^ 

a, fEtKkStSLBK. b 2 o 3 n:wrsSf«fi* , 'J^ 

<, fro, i«ftBfiKWLT^SSttft^*IW*b^. 

±!B(n)^*j^T, soi^ffitB^^-ra* 

9^fb^i:bT*^h*7St (Hj bo, ) „ 
7Sf (HBOz ) , Q*7& (H2 Ba 0, K »fc* 
7fH (B« 0, ) aifOK^^tr^^^t^B^ffl^ 

[0 0 3 2] &*5, jSg&<D*SH«, Bz 03 IC^oT 
60tftB»LT*Wl4<ft«0 , T*» {£ffl^3B 2 03 
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tL<, jg&fctf&fSaBtffcK^bTBi 03 S£fi> 
[0 0 3 3] ±iE(33)fttf(34)fc:43^T, B, 0, SO 

icb 2 03 t>mmu m<D£i-mvkfrnz>o b 2 o 3 

T?, B 2 03 l*»tfbfc»tt, KffiXttK»«rx*H 
^T^S$T*^iP'T ; 5Ct:lC<tO, B 2 03 JfcD7j<#© 

iRiR*iw±-r a c tfr#£ u\, 
[0034] fg7jc^ii^©B, Oi d^taica, AS 

OfiiltflMaTbTSOffOT^KiJimSfc*, B 2 03 

SJffr^-icaoa^o *ct% *7iiixa*7iiHb 
■&**i»«yibTBi 03 «*»*-r*aett, Jt«« 

ffiS (1 OOOtUT) -e«flH*fr»TfTV\ 

itKoHfiBiSS ( i o o o*cfiU:) T*5S«fPa-etf 3 c 

[0 0 3 5] **5RXtt*$*fb£»*S*rrS»*fc 

d saa-r a c 1 1 «t o m$ b fcMaiw>iHb* s as©«fi 
a, 3 o w t %a±-e*n« ± < , b < a 4 o w t 
%w±» <fcD»£b<tt50wt %w±-e&na, &n 
t Msfoiin^/jit-f a c £ fr -e t a c 
[0036] *7^xa*7^{b^^w-r?»8^ 
saat^cticio^b/c®©, *otft««rr*ifi 
^b*7^<Diiga®v^fr»sbi\ b 2 03 b& 

HWfiJc^@ibbT5oi^c@a-r?)7c46, Soff^ffiic 
$T*-S?*5*.So ^bT, PBNSOtfT'B, ^ffil 

to \mm %m<DMit* vm<Dm&*& < t a c fc e <fc 
*M'>-r a fc» £ a, sotfKftftM-ssi© Wb*tf* 

<0»fi* 7 0 w t %WT» »SL<li60wt 
i0»$l<B50wt %ttTKt40ffi^. *£E 
o^ffiK:«tntf, Kfbofl^^*. «4'0* , >*Xtt* 
^^b^w^M^^t-acii^ioT, »Bz 

[0 0 3 7] ^fesoif^iBKJeiSLfe^^JRXtt^f 

40 mt^ztttzmzmmtzttt* %<dm<»% 

[0 0 3 8] £(D£?K. Urt^B. 0:. iifi©g<b 

a. mitt^um^ms^mmt^ztKx-Dx^mu 
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i^cfe. *otft«»-r*iB©iwb**a6o««*«io 
50 a®<to^<-ra^^frT'f %o 
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III WvxMMt&b* wWiTiMtoik&fo'&WtiatMO 

■etSo hi «7aRRt5in 

A 1 StfA 1 {b^, GaMCa fb£Wtf#S U\, 

a i itsmt Lxn, a i mm. a i a<fc*tf»s t 

\i\ Gafb^ftfcbTtt, Galtt- GalltlW 10 
|U\ IV«OT^RtfIViS7C^b^Ji:bTt4S i&tf 

s i l<, si ib^Wfc tra s |_mk 

V«OT&©{b£fofcL.Tli, As, P. As 2 03 , P 
[0 0 4 0] £.otf^ffi©!©8Mb*^ (B» o 3 ) 

(1) B 2 03 XttBNKWLS i Oz , A 1 2 O3 , 
Gaz O3 mttmuL. B 2 O3 XfiBNji® (W* 
tf, Bz 0 3 / (Bz O3 +S i 0 2 ) 3 ©fgt^&Ofr 20 

-fimx-thZo c(D-hmx^ s i o 2 MAh 03 # 

(2) B 2 0 3 KSfb*** (BN) f»*£iI£U K 

cjacDBz 03 mm mztf. b 2 o 3 / (b 2 o 3 +b 
n) ] (ofii^o^e^iJu^ttTa^xttx^u-K: 

*©IItfft^©ftiH*£^b£#3, lifts* 

■e, »b»stj:feitsia6o2iiua«*siffliu »fb 
oeia*iwifliKa<t**» b 2 o 3 aa&sfcstfs 

[0 0 4 1] 

[ftffl] *38Wtt» ISOBfcSttBi O3 **otfK:^« 
bTlS a a B fi5cS-r§^St«Sft , 9, B 2 O3 H©^c 

i^-ftB 2 03 «*»riE-rscfcwi?tsfc«>, 

K©gffl<\©illtt*IBitU %&&<D%±ZMitT%Z>* 

4 BN + 3O2 ->2 Bz O3 +2N 
[0 0 4 6] *«Wfc:*V^T, »***tT***fl:£« * 

»i(aoTt> soi^ffitBi 03 *£*trs» 

2H3 BO: ->Bz O3 +3 Hz 0 

[0 0 4 7] Bffltil^bfcd-^JRXti^^ft^** 

sn«***o ^euTii, ±ie (1) stxii (2) 

KJ&tCioT Bz O3 £#£-fSHtf£fitrStf, 3 0 

o°cu±T-mi&mtz>rctb. b 2 o 3 «&<bLTiS^tt so 
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[0 0 4 2] WT, HlBKJ:»)*»fl*ttW1"6o 01 

t-& o , 0 3 «sot£^ffi©*^xa*9fgib£$)£ 

iciDBz O3 *^WT5ji*»J«tfc6^ff*ffifflt 
f So 

[0 0 4 3] B2fcsVr.fc5£. *»We«ffltS50 

fc«^T-r-><»2 2 fcfflgfr&4D» '>ft< fcfcKB 
Mtt ftttt Slgffifc: tt, * **{t£**3 

wr*ii2 4tf«iat*nTv^o 02©sot?i 7 a, 

*s#x*ifiL4tf&jRJ6a*tu sotfrtBicBz o 
3 fc^trsflgjw&ssnso 04 a, H3©a«*p2 

5*t«lT^?K, Bz O3 
f£Lft(/\ Sotfl 7©^ffi£ilS£#2 6T'S9CttC 
£D, Bz o.*^1-*KfcJ«iB«SIMKl'*3fc'l" 

;§>&©-<? $>s 0 

[0044]^ *^©^ffitt. tts^u yy** 

g , s oif o-ttfr 6 mzmit s * *<b^«^mw«s 
soHjawft-efetitf^^-fno^at taffies c 

T'£, 01©<fc3ftSfilcH^^n5t>©T'«ft^o $ 
fc, ^ffl1-§5Otf©m^t0 2©t©lC®S^n?.t 
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